Effect of aging on cardiac contractility in a rat model of chronic daunorubicin cardiotoxicity.
Because the risk of chronic anthracycline cardiotoxicity increases with age, the effect of chronic daunorubicin was compared in young (6-9 mo) and senescent (24-26 mo) Fischer 344 rats in cumulative doses of 12 or 18 mg/kg. Senescent rats treated using 18 mg/kg of daunorubicin did not survive because of daunorubicin toxicity. Rats were euthanized 1 wk after the last dose of daunorubicin and ex vivo studies of isometric cardiac contractile function were done in left ventricular trabeculae carneae. In senescent rats given 12 mg/kg of daunorubicin, it caused significant impairment of contractility (dS/dt at 15 cpm; p = 0.001) that was not observed in either young adult group. In addition, the effect of 12 mg/kg of daunorubicin on contractility in senescent rats was significantly reduced compared to that in young rats administered 12 mg/kg of daunorubicin (p < 0.001), although the effect was similar to that in young rats given 18 mg/kg of daunorubicin. In rats receiving 12 mg/kg of daunorubicin, there was an age-dependent effect of daunorubicin on rate-related contractility and on Ca2+-induced contractility. Daunorubicinol, but not daunorubicin, concentrations were increased in the senescent rat heart tissue. This suggests that chronic daunorubicin cardiotoxicity increases with age, at least partly resulting from sarcoplasmic reticulum dysfunction caused by increased anthracycline exposure.